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(54) SEMICONDUCTOR MEMORY INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To dissolve the deterioration in an 
operational speed and a malfunction due to the 
reduction in a cell current when an a-ray error is 
controlled, and a power source voltage is reduced, and in 
particular, a bipolar emitter follower circuit is used for a 
word driver, and further, to reduce power consumption 
when an NTL circuit is used for a word driver circuit. 
GONSTITUTION: A P channel MOS Tr is used as access 
Trs 8, 9 connecting between a latch circuit and bit line 
pair 1, 2. When the precharge level of the bit line is made 
a high potential side power source voltage, since the 
voltage between the gate/source of the access Trs 8, 9 
is equalized with the power source voltage regardless of 
the lowering of the potential of a node 5 of a memory 
cell 4 and the high potential voltage of a word line 10, 
the lowering of the cell current due to the low power 
source voltage is prevented Further, since the selection 
level of the word line is low potential, the current of the 
NTL word driver circuit in a non-selection state is 

reduced. Further, since no cutoff is performed until the node 5 is equalized to the high potential 
side power source voltage, a write time is accelerated, and the a-ray error is prevented. 
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(54) K?g<D«M ¥#^;*^Ui^aiiIIS 



(57) immi IB 13 

i^-fe;^Tr, 8, 9i:UTP^V>^;VMOSTr. ^ 
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(2) 

1 

W^JSa] p<^UH2:JH^(^>^^;;5"IpI5S;0<, CMOS 

T F TiilTT*^^^«fm^-r Sil^^K 1 i^1t\t 2 <Z>¥ 

[^*J16] ^^Uii;H^CDp'^>5^|llgSd^ CMOS 
[S»*:®7] jjt^U-feJI/rt^^^y^lElfiSd^, NMOS 

[il:^3l9] :^^^'^)Vn(D^y^\Bmfi\ CMOS 

[^^^10] ;*^U'fe;i^l^<^7!y^fsiSS;&t, NMO 
S-f >A*-i5'-2®om:tri:A:f3=&SViJcm«UT«l£ 4» 

KNMo s-f ^A-ij'-coA^^s^^^^iissJii:*^ 

[W*3gi2] '7-HH^-f/XIeI»?5tNTL®8&. * 



2 

<^^t-rSH«IBS}^3© 1 1 ©^^;?t 'j*«[5I». 

3] ;<^u-fe;i'f^co^^/^iHii^56mMos 

>n-i5^-2^aa>ttJ:^i:A:f3S^Vilc^jSSUT«i^$ 

« N M o s < >n-9-a>^m*=^immm=f'ti^ 

[0 00 1] 
[00 0 2] 

MOS Y-yy-JX^ t,'t<^^r>^)VUOS Yy>v:^^ 

f)^^f^^^ >n-^-iBij»2ms«B:tw»j^UT«ij^i- 
^y-j^-mnkh. z,<oy-j^m^(0 2-:>(Dm^mi'<D^ 

g5J!^$ nfc 2 ^ U N ^ ^ >^;l/^M o 

^Uir^l^a^fflMOS h^>>?Xi7co^-b«g^^4^IS 
[0 0 0 3] £4Tlr0^#RSb;^;i&'ce>* ;*^U-fe;l'COa 
[0 0 0 4] |g6Jtfl£*©SRAMJr;fettS^^Uii;^ 

;|/MOS h^>>^A3^T*'57^i:Ah^>vA^2 6 

oy- hJg^2 7 jr^^n/bc^- H«i 1 0 ^mnmz 
hy>i^7.^i2^mcxis^itiSAmmi st^^nm^ 

9X2^ mSr^^7sV'y>i>7.^2^. H^-fT'h^ 

h^>>?A5^i 9\z^^x^mi<Lm^m^i<L^xm^± 
CKDtf^y hi»i, 2a)lii|i^«-tr>xr>:/i:iq^« 

^mm t b T^ia n >^ ^ \B^)^^^<D^^mmmm^\z 
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(3) 

3 

o s |hJK<d y yisiK«x ^ >v ^ :7 :t □ r y 

VGS=VCC-yF-Vl 

[0 0 0 51 v-Yu^mwm-r^v-'^v^'y 

^ n-mW^iim^\Z7^Tmi^. NTT. CNon Thr 
cshold Logic) I5lKT?*«i:-r«- JKON 

VGS=VCC-VF-V 1 

10 0 0 6] mz. ;jt^u-fe;V35«H7(o«iic, ffitfta 

0, N5"i'>^;l/MOS h^>>?Xi5'3 l:0^e>5:^-r> 

3 4 e»>a:-5>f > 3 5 ^ffil^ (Cfi^fiiS LT«I 
fiK$n§^-/^l5ll^<h. N^^>^;l/MOS h^>>^x 
^©T^-feX h^>>?Xi$^3 6. 3 7T«}*$nTVi§ 

[0 0 0 7] ^?JS8J|^^tr:fel^Ty-H3 8^til5^{fc. J 
— K 3 97&^^«{4T&^tT^c '7-F^lOCD 4tl 

mmzn.^, nmz. mmLx^r^t^^-Y^^wr^ 

•feXh^>':^Xi5'3 7}0t^S-rS^JCi:oT^^^MOS 



if#i&¥7-5 74 7 6 

7\ttlvh'^y'^^^ ^^X^O>^. y-F3 9CD«fi[ 
«fllln:3 3 r^m^tlSo ;icr>Sgi3 3 0gin;fil«. ^ 

7:t-ACD«-e*t). ^±\zy—\^3%0>mmmn^SL 
mmm^mzmi^ < ^x(D^m\tm>x^\^. mz, 

y-H3 9CD^j^^g*l 0 f F. «J?l3 3C0»triffi€: 

iTQtf^i:. cR^^&^t 1 0ms t^^cSo cin 

^^t^l 0 OMHZ©^^D-;i57CO^Ml On s<Dl 
0 0 Of&Tf^S. 

[0 0 0 8] ^A^. filB^>^^'J-fe;K^T5'-trx h^> 
^^XiS' & P ^^•V' >^;VMT F T F h ^ >>^X> tl^ 

^ ic«|j^-r s ^ * 0 1^* 1 p >:^;p h ^ > >?x 3^ 
^-r^fi^iBii&t, 4^5i3p2 - 2 16 5 AW£m\z^m^ti 

[0 0 0 9] 

[0 0 10] H3T?5B^fcJ:^tcr7-HH^-fn-llII^ 

h^>>'x3^(^>y~-h • v-xratc^insn-smflEVG 

S«^:A:VCC-VF-VT-CS)0. -h3^)^-fe;]^t*S:«>^ 
ft-pjfc, ;::n», temMmjtt^LTVCCJcMfSVF 

(Dm^fi^^Mmzi<:^<i^r:>rci:^\zmm^$>r). mi& 
Wif^mmmm fey- K^^HA^miig^ t ^ u v ^ c m o 

S y- H H^-f /tlUK&ffifflLfcS R AMlCJtKUTV 

©i©^^so. 8Vigfl["r?*So 

[0 0 11] K4T?^^fe<3:3fcy— HH^-f/^ 

y-ij^j^izmmtimn. m^\t. 2« =i2 8y-F 

(OSRAM%A?S:«^, lffl^fcO®NTL|5IWf;)t^ 

^ar^W:^ bXViS t ^co«dl£flt* 2 mA ^i^K^t'T'Sxh, 
^#:om$f!#l^ 2X127 = 254 mA ii:k^Um\zr3: 

;^ ^ u ^jv^m^^t^^xmrn-r^ tms^nM^^^ < 
[0 0 12] m7x^v^j^vumt&^M^m 

)VVy>V7sd^ (TFT) *^?^^:bfcj>t^U;PI;r:*5i> 
x\t. mM^-9m'^^W^\z:^^^)'t)V]H<r>^'^^m 

ti^fb'^\^^^^i)^&<m<o ^<oxz>fs.^m<r>n\zamft^ 
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(4) 

5 

[0 0 13] ^fcT^-lrX h^>i^Xi5'*P^V>^>'V 
[0 0 14] 

>n-'^-2m(omiit.xi3^:s.\^^\zmi^\y'ni'y^j^m 

[0 0 15] •?-0'7-HH5-f A-lHlKlS, ^^U-tr;!/ 

fi. CMOS, BiNMOS, BiCMOS, ECL, 

jO^CMOS-f >A*-i$^-2mT«J^$nTVi^i©^JC 30 
BINMOS, BiCMOS, ECL. S;t«NT 

[0 0 16] 

[0 0 17] ^r. u^t^\^wimz-:>\^xmm't^. if 
mitmnmi so^mmz^^tb^rnvx^}^. wmv^m\z 

rctb\ZF^^>^JVUOS V'y>-JX^X^^m—<OT 

X h ^ >v?Xi$^ 8 coy- hi^T 9 \z^m'^rirz.^- 
1 0^y-FH^'YA--I5|5»l ix^^mzt^h. m 



4^0i¥7-5 74 7 6 

6 

&sF^-r:/h'^>>'x^i4 ^ii i;Ti£«{i^K!i«ai 1 
m=(^p^v>^;^r^^rx h^>>?Xi5^6, 8 

h • V-XffiUJEV G S (i. HjSI<0«^&3«i« 
y-HSCDH&V l«Cte?^b;^V^. tl^oT. VGS«T 

57 -fex h ^ >i?x {cN ^ V i/>fc^fc jt®5 

LTV 1 ;^tt:A:^v^o €iIimH*^T*«i3. vi^tvcc 

T ir X h ^ > i^x 3^ tcffiffi L # <!i l^*£Jl± cDir;!/ 

«fiS€:«#TfrSo '7-HH^^A 
— iHl^^CB i NMOS^X5-/3^>':^-nriHlKS:^b 

T>^-kXh^>>?x^$'*ffii<>fe»^cD:;^;&t(gVi. m2\z 

m^(0^o\ZB i NMOSy— H H^^n— [HiKciD— -CT 
T&S. B i NMOS^X5^y^:7*nriiIKS:^lib 

yw*— ^ h^^v'XiS^ 1 6 0)'^— X • x^-/^ra 

6, B\zv>^^>^)vuosh=^>^^7.9^m^^^r^^^ 
\z fi-en ^a^ii^ tc«M«jE tc^ b V G s tmn ^ 

[0 0 18] ^fc, t7-FK^-rA-IMKlwH4CDJ;^ 

-r;^t)^p^v>^;i/T^-lrx h^>>^x^6. 8 
*y h:r:7 ux^>^mzr7— ]^mti^mmi&ix^^<D 

T, NTLlElBSfl!>m#— ^h^>5^X3^1 7«:^:7b 
T*5D. 28 =12 8^7— F®SR 

AM3^;Jtfc«^. lfB^rcO<7>^«^i)[ai*^<DNTLIiI 

X ^5^ ^ T ^ -fe X h ^ >>^X ^ JC^ffi L fct3e5;5M>Clt«l5 U 
T, 2X (1 2 7 - 1) =2 5 2mA(0«M*^9J«"X?€? 

[0 0 19] ^r, ;^^'j-fe;P4*xii^^n, -fe^^mM 
;&mn^.h, :^^MOS h^>>?Xi$'9, &t^ri^-fex 

^:^<Olf hiiJ2«, ftl^MOS h5>v?X3'4 OJ^ct 

vhtmi. 2<onm^mm^^. c-otr^y 

[0 0 2 0] *»M-eJiP^^>:^^;i/STi7i:xh^> 
-j7.d^n)vi^mxmmT^m\z^r). ^mw-2-2 1 e 
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(5) 

7 

[0 0 2 1) :;^5:lc;*^»J-b:;UcDS^3^^i()f^{rov>T4c lo 

[ 0 0 2 2 J mmvtm(oj- h 2 o (o^esfi^e. y 

is 1 5 hmn^. }iv Mi2 3]0fift«&«ii«iKi 3 hm 
m^. f hit 2 4 )ftt{is^&fij«ai 1 5 1 ^ 

[0 0 2 31 te«iftT*ofc/-F2 oli. r>:^-fexh 

^>>?Xi5'2 2;5t^3iT^^ICJ;^T. :^^^MOS 
>i^X^ 1 2tC.i:oT^«Sn'£>o 7i7-fe;l.h^>i^x a? 

So 

[0 0 24] il5«^^^0!):6>t)Dl:^P^V>^;l/ 
[0 0 2 5] ^t:L. ;*:^^T«SRAM (iJ'T^^^y^^ 4» 

AM (r$^-f:^^!y^^^>^Ar^^irxp^^u) \z^mm 

[0 0 2 6] 

[^ig<Z)«im3 tJl-hSZWUfcJ:pfc*^§gT?tt. MOS 

P 5^ ^ >^>il/^ h > U ^ U -fe;!/ 

ffl*rs*r. B i NMOS(ari»^m#-^X5 5/5^:7 



if#M¥7-5 74 7 6 

So 

[0 7] «£5l^(?)«fitfi^#S!^^U-fe;W®|iIi&0T* 

-So 

[^-^<^lffi?g] 

1 f^-(D\cyhm 

2 m=G>tf-/MS 

3 \^^yhm:/V^^-i>mn . 

4 ;^^U*tr;i/ 

5 :?i^U-fe;P4<Ol^e5y — F 
6. 8 T^5^i:Xh^>>^Xi5' 

7 T^-iix h-^vv^x^^eoy-h^ 

9 T^^-feX h^>i?Xi5^8<Dy-h«S^ 

10 

11 »7-FK^-fA- 

12. 4 0 ^#MOSh^>>?X^ 

1 3 iism«):{illz[g 

14 F^-f r/h^^s^x^' 

1 5 flsm^&fiiiaiis 

16, 17 n^^—^h'^>z^7s^ 

1 9 Attmr- 

2 0, 2 1 pt^u-fe;v©rt«y-F 

2 2 T^S^irXh^Vv^X^' 

2 3, 2 4 e>:;hi^ 

2 5, 2 9 ^^U-fe;KDf^gP/— F 

2 6 r^-feXb^>>?Xi5^ 

2 7 r^-feXh^>>^X3^2 6«C)y-hj»^ 

2 8 F^-r:/h^>>^X:$^ 

3 0,3 3 ffiia 

3 1,34 F^<:^h^>>?X3' 

3 2, 3 5 >n—^— 

3 6, 3 7 r^'^LT.V^yVT.^ 

3 8, 3 9 ^^U;K?!>l^g8/-H 

4 0 n-^f^—'yh^>-J7.^ 
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(7) 



<#IBV7-5 7 47 6 
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